In 1985 social expenditures in Chile amounted to an estimated US$2.4 billion, which was close to 15% of the gross domestic product. Approximately 3% of this amount was allocated to supplementary feeding programmes (SFPs), which have been a traditional component of the social expenditure agenda of the public sector [1] . Together with other important programmes such as health, education, housing, and family monetary subsidies, SFPs contribute to the redistribution of income to poorer households.
The SFPs have been modified several times to target better the allocation of benefits to low-income households and thus improve efficiency and equity. In fact, health and nutrition indicators in Chile do show continuous improvement in spite of the two economic recessions that have taken place since 1975. A study was conducted in Santiago to assess poor households' behaviour in the demand for milk-cereal, a supplementary food for preschoolers introduced in 1975 as part of the main SFP, namely the complementary feeding programme (CFP).
The study
Objectives An important modification of the CFP introduced in 1975 was the substitution of a milk-cereal mix for powdered milk for the 1-5-year-old beneficiaries [2] . The purposes of this change were to decrease the cost of the programme by using relatively cheaper raw materials, and to target the low-income population more effectively. It was expected that leakages to adults within the household would diminish, given that cereal mixtures were not a typical component of adult diets.
Questions on the quality and acceptability of the milkcereal mix delivered by the programme had been raised earlier and apparently were resolved adequately. Some concern remained as to actual acceptability, however, since the product was never made commercially available, as had been the case with the powdered milk delivered by the programme. Also, participation of potential beneficiaries in the milk-cereal programme was lower in 1986 than participation in the milk-distribution programme.
To provide adequate answers to these questions, the present study was undertaken in 1987 with the following objectives: (1) to assess the degree of acceptability of the milk-cereal product delivered by the CFP to preschoolers attending the National Health System (NHS) in Santiago; (2) to identify non-participants within the NHS clientele, particularly in terms of socio-economic household characteristics, nutrition status, and biomedical risk of the children; (3) to assess the net increase in calorie consumption of children participating in the CFP; and (4) to estimate the average monthly income transfer represented by the milk-cereal distribution.
The main purpose was to provide the necessary information for revising the programme in at least two aspects: the quality of the product delivered to preschoolers, and the coverage of these children, especially those from low-income households. It was thought that better targeting was required in both respects.
The sample
Twenty of the 66 NHS health centres in urban Santiago were randomly selected, representing all six health subsystems into which metropolitan Santiago is divided. In a second stage, the preschool children were stratified into two age-groups, 12-23 months and 24-72 months old, with a sample size proportional to the population in each health centre. The final sample, after data cleaning, comprised 215 children 1 year old and 785 children 2-5 years old, which represents close to 1% of the population. Each household was surveyed and the mother interviewed at home between August and November 1987. Information was gathered on socioeconomic household characteristics, participation in the CFP and acceptability of the food distributed, physical and economic accessibility of the health centres, and the target children's recent histories of illness and mothers' subsequent behaviour in seeking health services. In addition, the height and weight of the children were assessed using the salter scale and vertical boards.
Data on weight and height at birth and for each health examination during the reference period were obtained from the health centre records. To complement this information, a subsample of households was randomly chosen for a food-consumption survey, consisting of two 24-hour recalls by all household members; these included a weekday and a weekend day, to account for differences in patterns. The weights given to each of these were 5/7 and 217 respectively. The final size of the subsample was 420 households.
The distribution of the sample and subsample by income decile is shown in table 1. The income deciles were defined according to the per capita household income limits derived from the National Socioeconomic Survey [4] . It is worth noting that 62% of the sample belonged to the four lowest deciles.
Results

Participation and coverage
The CFP has long been integrated with health interventions [5] ; in fact, the distribution of food is conditional on participation in regular health examinations at NHS health centres. a. Collection of milk-cereal three or four times during the period of reference. with no interval between collections exceeding 30 days. b. Collection of milk-cereal once or twice during the reference period, or three or four times but at intervals exceeding 0 days. c. Children whose parents never collected the milk-cereal.
Data obtained from the survey indicated that an estimated 87.4% of the sample regularly attended health examinations and thus were entitled to the free milk-cereal. The corresponding systematic rate of participation in the CFP was 81.5%; another 8.6% of the beneficiaries were only occasional participants in the milk-cereal programme, and probably also only occasionally participated in health examinations. Thus, total participation in the CFP by the children attending the NHS at the time of the survey reached 90.1%. Systematic participation was higher in the children 12-23 months old than in those 2-5 years old, with smaller differences between both groups with regard to partial participation (table 2) . Non-participants tended to be concentrated more in the older (11.5%) than in the younger group (4.7%).
Socio-economic characteristics of participants and nonparticipants
Other things being equal, it seems appropriate to hypothesize that participation in the CFP is inversely related to income and wealth, given that the implicit income transfer of the programme is relatively more important for low-income than for high-income households. Several household characteristics related to income and wealth tend to confirm this. Other traits included in the study do not invalidate the hypothesis, but are not shown in the tables since there was no systematic difference between participants and non-participants.
By pooling monthly monetary income and monetary transfers of household members and expressing this in per capita terms, higher systematic participation among the lower-income deciles can be observed. On average, participation reached 84% in deciles 1-4 versus 71% in deciles 6-9 and zero in the highest income decile. On the other hand, non-participants represented 8% of the potential beneficiaries in the four lowest income deciles, a proportion that increased to 20% among the four highest income deciles. Table 3 shows that differences between participants and non-participants with respect to where and how they lived and the availability of housing services favoured the latter. Conditions for partial participants generally lay midway between these categories; this group is therefore deleted from the remainder of the descriptive analysis.
Other factors that better characterize participants and non-participants are age, education, marital status, sex of household head, and working status and occupation of parents. Mothers of children participating in the CFP were younger on average and had less formal education than non-participants (table 4) . A rather small proportion of them in both groups were heads of households, although this sample may have had a higher proportion of female family heads because some of them (e.g., single mothers) lived with their parents or other relatives, where other women might head the households. No significant differences between the groups were perceived in terms of marital status, females as heads of household, or the position of substitute mother. A similar proportion of mothers in both groups participated in the labour market, mainly in domestic service (table 5 ). There are, however, indications that working mothers participating in the CFP held lower-status jobs. For example, proportionally more of them held blue-collar jobs and worked in the minimum employment programmes (PEM/POJH), whereas a relatively larger number of non-participants were either white-collar workers or self-employed.
It is surprising to find that fathers' education in terms of years of formal training was on average lower among the non-participants, which is the opposite of what was found for mothers. The proportion of fathers in the labour force, as well as type of occupation, did not differ between groups, except that 5% of the participants were in the PEM/POJH, whereas none of the non-participants were. 
Demand for the programme
Accessibility of the health centres
Given that a prerequisite for access to free food is regular participation in preventive health examinations, we assessed the accessibility of health centres in terms of both monetary and time costs. Health clinics were generally well located; in fact, around 70% of the households were within walking distance of them and thus did not have to pay for transportation. Those who did use transportation generally spent no more than 100 pesos (US$0.40) monthly, about 1%-1.5% of the average family income. In addition, mothers spent less than an hour going back and forth to the health clinic.
The picture changes substantially when mothers reported the cost of time spent waiting for health services. The majority of non-participants (58%) reported waiting more than three hours to have their child examined; this figure was 44% for participants. A much lower direct time cost was reported for obtaining the free food at the health centres: 76% had to wait less than half an hour each time.
Thus, the opportunity cost of time required to participate in preventive health was too high for many mothers compared with the perceived value of the health and food transfer obtained from the NHS. This hypothesis was confirmed by mothers who reported that lack of time was the main reason they did not take their child for regular health examinations at the clinics.
The other reason given was the reported "poor quality of service" provided at the clinics. This should not come as a surprise, given the fact that non-participant households were on average economically better off and probably had more access to private health insurance. Workers in the formal market are required by law to withdraw a fraction of their wages/ salaries for private health insurance for themselves and their families.
When mothers were asked where they sought health services when their children were sick, 40% of nonparticipants specified a private physician, compared to only 16% of participants. Only 6.6% of the nonparticipants took their child to the health centre, compared to 58% of participants.
Acceptability of the milk-cereal
The demand for milk-cereal can be expected to depend on, among other factors, the perceived quality of the product, in terms of both taste and nutritional value.
With respect to general acceptance, over one-third of non-participant households said either that the children did not like the product or that it made them sick. The remainder argued basically that the implicit income transfer was low: for example, health services were perceived to be of low quality, the child was said not to need it, or the time cost involved was too high. The explicit cost of participation, as suggested earlier, was clearly not a constraining factor and was seldom mentioned. Thus, an association was detected between the acceptability of the product and the degree of participation in the programme.
Participation in the CFP and calorie intake
Government food-distribution programmes are aimed at bringing about changes in the food consumption of vulnerable households and/or of individual members within these households. The CFP is a targeted programme oriented toward increasing consumption to improve the nutrition of poor households, particularly those with members of at-risk groups, such as infants, preschool-age children, and pregnant and lactating women.
In the case of milk-cereal, the family may divide the product between the child and other members or share it with other households. They may also substitute milkcereal for food that would otherwise have been allocated to the child. Thus, the actual impact of the CFP on the calorie intake and nutrition status of the beneficiaries is not known a priori. Information obtained from the 24-hour-recall surveys allowed for the assessment of average family and individual calorie consumption and composition of the diet. Calorie intakes were contrasted with calorie requirements using FAD/WHO 1985 standards About 55% of the households reported actual consumption of milk-cereal, which was below the proportion of households (80%) participating in the programme (table 6). These facts do not necessarily imply any inconsistency, as households stated that on average the product lasted less than 20 days per month. The possibility that the product was being given away was also examined; 9% of participant households admitted that they did not actually consume the product but gave it away (7%), sold it (1.3%), or threw it away (0.8%). To analyse leakages of milk-cereal within the household, these three groups were classified according to income quintiles and average family size.
As shown in table 6, the proportion of households that consumed milk-cereal decreased in the highincome quintiles, particularly among large households, corroborating earlier findings. Actual consumption according to age-group shows that the product was very well targeted: over 87% was consumed by preschoolers in all income groups, regardless of family size. The 9% leakage took place mainly to school-age children (7%), particularly in the case of large households, and only 2% was consumed by adults.
For the children in the study, the CFP product was the third most important source of calories in all income groups after bread and other cereals, providing between 9% and 11% of the total calories consumed (between 132 and 171 kcal). A comparison by income quintile of children who consumed milk-cereal and those who did not shows that in three of the five quintiles average total calorie consumption was slightly higher for the former group. A test of whether the milk-cereal had a positive net impact on calorie intake can be performed only in the context of multivariate analysis to control for other intervening factors. The results of this analysis are presented below.
To understand the importance of milk-cereal in the calorie intake of preschoolers, three categories of children are compared: CFP 1, children participating systematically in the programme who reported consumption of the product in the food-consumption survey; CFP 11, those participating but who were not consuming milk-cereal at the time of the survey; and no CFP, those who did not participate in the CFP.
Average calorie intake from milk consumption (including milk-cereal) was greatest among CFP I children, particularly those in the poorest quintile. Consumption of types of milk other than milk-cereal was lower among CFP I children. Milk consumption by the CFP II group was lower on average, implying that when households ran out of milk-cereal, there was not full compensation in terms of purchased milk. This was particularly noticeable in the lowest income group, probably due to income constraints. As a consequence, average calorie intake was lower.
Calorie consumption and adequacy
Calorie adequacy, which is calorie intake expressed as a proportion of calorie requirements, increased with household per capita income (tab]e 7). The chi-square test indicates a strong statistical association between level of income and degree of calorie adequacy.
Moreover, in all income groups, food consumption provided on average 90% or more of the calorie requirements, which is a very good record for low-income households in a developing country. Nevertheless, unless the distribution within each income group is also considered, the average level of adequacy may be misleading. In fact, table 8 shows that in the first three income groups, an important fraction of children consumed less than 80% of their requirements. This is counterweighted by the fact that another fraction of the preschoolers within the same income groups had calorie intake above 100% of requirements. 
Nutrition status of the children under study
One of the objectives of the study was to determine whether participation in the CFP programme contributes to reducing the rate of undernutrition by increasing calorie intake and thus improving the calorie adequacy of low-income children.
As shown in table 8,4.2% of the children were undernourished according to weight for height, 15. 1% according to age, and 25.5% according to height for age. In this analysis, children with measurements less than 80% of the standard are considered to be undernourished when using weight for height or weight for age, and less than 90% in the case of height for age [5] . Within the group of undernourished, the proportion suffering from severe undernutrition was less than 1% using either weight-for-height or weight-forage indices (0.3% and 0.5% respectively).
As expected, the proportion of undernourished children as measured by height for age or weight for age decreased as income increased. In the latter case. the percentage of children 1-5 years old who were undernourished declined steadily from 19. 1% in quintile 1 to 8.8% in quintiles 4 and 5; in terms of height for age, this proportion decreased from 31.3% to 18.6%.
By contrast, the proportion of overweight, obese, and above-height children increased with income, which is a general trend in developing economies. But in terms of weight for height' no differences were seen in rates of undernutrition among income strata. That indicator of short-term undernutrition shows that there were not many severe cases, and that the remaining moderate undernutrition levels could be explained by other associated factors such as morbidity, rather than by income.
To determine whether the inverse relationship between undernutrition rates measured by weight for age and per capita household income is mediated by increased calorie adequacy, table 9 was constructed. In fact, the chi-square test indicates that the hypothesis of a statistical association between nutrition status and degree of calorie adequacy is unfounded, in spite of the fact that both improved with income. The chi-square test also indicates that no statistical association existed between calorie adequacy and short-term undernutrition as measured by weight for height (table 10) .
These findings bring into question the appropriateness of using calorie adequacy as a proxy for nutrition status. Economic theory suggests that the impact of family income on the nutrition status of children probably operates through a number of interrelated factors, all of which contribute to child development. In fact, the study shows that as income increased, not only did calorie adequacy improve but diversity in the diet increased, as did availability of housing services and equipment, demand for health services, and education level of the parents, all of which enhance family health and nutrition.
As suggested by Schiff and Valdes [6] , it is the combined effect of all these factors that results in lower rates of malnutrition. Apparently, in the context of a middle-income country such as Chile, calorie adequacy is not one of the main constraints for improving the health and nutrition of preschoolers. At-risk and undernourished   1-2 years  2  604  2  172  3  468  1,244   2-5 yeras  2  604  3  258  0  862 The prices per kilogram of product are 302 pesos ($CH) for milk-cereal, $CH 86 for rice, and &CH 156 for powdered soup.
Income transfer effected by the CFP
The free distribution of milk-cereal and other foods by the CFP is a means of transferring income to poor households. Table 11 shows the type, quantity, and value of food distributed by the CFP according to the age and nutrition status of children. Products such as rice and powdered milk are available in the market and thus have a market price that can be used to assess the implicit income transfer. This is not the case with either the milk-cereal mix or the infant soup (sopa-puré) which are not commercially available; the values used to estimate income transfer per child are therefore based on prices paid by the programme to manufacturers.
(These values probably underestimate the income transfer to beneficiaries because the unit cost per kilogram does not include a retail margin. In addition, if we assume a one-to-one rate of substitution for powdered milk and cereal-milk, the value of the latter would be higher.)
The income transfer to households with healthy children (from a nutrition standpoint) was one-fourth of that given to at-risk or malnourished children in the case of 1-2-year-olds. This ratio increased to 35% in older children.
The relative importance of the income transfer provided by the CFP decreased with income: in the lowest income decile, the value of the CFP products represented 3.2% of household income if the child was healthy but could be as much as 13.2% or 9.2% if the child was undernourished or at risk, depending on age (1-2 and 2-5 years of age respectively). The relative value of the income transfer was less than 1% of household income for quintiles 3-5 for healthy children but slightly higher for at-risk or undernourished children. Thus, the CFP programme is effective in redistributing income to low-income households.
Regression analysis
Estimates of both the probability of participation in the CFP milk-cereal programme and of preschoolers, calorie intake are derived below.
Estimation of the demand for CFP products
Given that a very high proportion of the children under study did receive milk-cereal from the CFP programme (91%), the statistical analysis seeks to identify factors that negatively affected the probability of participation. According to the results from the Probit estimates (table 12) , both factors, low acceptability of the milkcereal by either the mother or the child, and long waiting time for health examinations (over two hours), were associated with reduced likelihood of participation. These results are in accordance with the earlier description of the characteristics of participants and non-participants. The probability of participation was also higher when the child was the oldest or only child. Other factors such as income decile, age of the child, age and education of the mother, and household size and composition were not statistically significant in explaining the demand for the programme within the sample of children attending the National Health Service, and therefore were not included in the final version of the model. 
Estimation of calorie intake of children under study
The model used to evaluate the impact of the CFP on the calorie intake of children is based on the Engel function, which measures the degree of association between changes in food consumption and changes in income and other variables. Under the assumption that prices are constant in a cross-sectional sample, the regression equations consider the following explanatory variables: logarithm of monthly per capita household expenditure (as a proxy for income); age and sex of the child; household composition; education of household head; status of participation of the child in existing on-site feeding programmes or, alternatively, the number of calories supplied by on-site feeding programmes; and predicted likelihood of participation in the CFP. The rationale for including observed participation in on-site feeding programmes as an independent variable for predicting the caloric intake of children is that the decision to participate in such programmes is basically made more by the programme administrators than by the household. Table 13 presents the regression coefficients from two alternative models for explaining the calorie intake of children. These results show that the calorie intake of preschoolers increases with income, education of the household head, age of the child, and participation in on-site feeding programmes. The inclusion of the variable age squared" allows for the expected non-linear association between age and calorie intake. On the other hand, the inclusion of an explanatory variable for predicted participation in the CFP (based on regression results presented in table 12) appears to result in slightly lower calorie intake. The regression coefficients for this variable indicate that an increase of the probability of participation in the CFP from 0.7 to 0.8 implied a negligible reduction in daily calorie intake of 65 calories.
These results indicate that the provision of free milk-cereal by the CFP programme released household resources otherwise spent on food so that they could be used for purchasing complementary health and nutrition inputs. This income transfer occurred in such a way that it had no positive implications in terms of calorie intake.
Conclusions
Two main findings support the premise that the CFP programme has achieved a satisfactory level of efficiency in providing preventive health and nutrition services. First, systematic participation in the programme distributing milk-cereal to preschoolers exceeded 80% in the lower income deciles. Second, although milkcereal is a take-home product, it was consumed mainly by preschoolers, the targeted group, with little leakage to other household members and practically no leakage to other households. The low level of leakage to adults is directly linked to the product characteristics, which are tailored to consumption by children.
Even though the rate of systematic participation by the low-income groups was as high as 80% or above, concern persists about increasing coverage of health services and food distribution, especially to families with undernourished or at-risk children. One of the main factors hindering participation among the poor is the high demand on mothers' time, particularly in acquiring regular health examinations for their children. Two findings sustaining this hypothesis were a higher average rate of participation at health centres that provided the milk-cereal for longer time intervals, therefore requiring less frequent food pick-up; and an inverse relationship observed between participation and the number of hours spent waiting for regular health examinations, a prerequisite for obtaining the supplementary food.
The hypothesis that product acceptability is correlated with the decision not to participate in the programme has been accepted. Milk-cereal, which is not commercially available in the country, was not consumed by 10% of the children under study because of its taste or perceived low quality, despite being fairly well accepted by children and considered highly nutritious by mothers. Another finding is that milk-cereal consumption by preschoolers was one of the three most important sources of calories in low-income households. The product supplied 11.2% and 9.8% of total calorie intake to children in income quintiles I and 2 respectively for households that reported consuming the product at the time of the survey. The resulting average income transfer per beneficiary in the lowest income decile varied between 3.2% and 13.1% of household income, depending on the nutrition status and age of the child.
Nevertheless, milk-cereal is a substitute for other milk, and its consumption does not imply a net increase in the calorie intake of preschoolers, as is the case with on-site feeding programmes. This conclusion is supported by regression analysis when controlling for other intervening factors, such as household income, age of child, education of household head, household composition, and participation in on-site feeding programmes such as those at day-care centres and school breakfast and lunch programmes.
The study showed that the provision of free milkcereal to low-income families reduces household expenditure on food, allowing them to achieve a higher level of satisfaction through the consumption of other goods or through diet diversification. This does not, however, imply a higher consumption of calories.
A final conclusion is that calorie adequacy is not a good indicator of nutrition status per se in a middleincome country such as Chile. No statistical correlation was found between those variables using any of the conventional anthropometric indicators. Nevertheless, a fairly strong association was found between calorie adequacy and income, and also between nutrition status and income. These results illustrate the fact that a number of inputs are necessary for the improvement of health and nutrition, which tend to improve with income. Therefore, in the absence of purchasing power among poorer families for the acquisition of such inputs, social programmes addressing nutritional objectives should aim at providing more than just food.
